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fresh water containing various amounts of suspended solid particles were used to i 
confirm the growth of hydrostatic pressure in a fluid with an increase in the con- i 
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vermiculite 
PERIODICAL: Radiokhimiya, v.5, no.1, 1963, 32-37 


TEXT: The sorption of Sr?° and Cs!3* by vermiculite from alkali 
and alkali-earth metal chloride solutions was studied. The 
sorption by cation exchanger K ¥~2 (KU-2) was investigated for 
comparison. The sorption on vermiculite did not depend on the pH 
of the solutions in the range of 3 to ll. The results of the 
experiments are satisfactorily expressed by S.Yu.Yelovich and 
L.G.Kuz'mina'ts equation (Kolloidn. zhurn., v.18, no.3, 1956, 268) 
made more accurate by the authors (Radiokhimiya, v.2, no.6, 1960, 
734). The results for the sorption in the presence of ions 
belonging to group I and II confirm its ion-exchange character, 
the sorption being governed by the law of mass action. Ce was 
sorbed by vermiculite exceptionally strongly, which is explained by 
the high polarizability of Ce ion and the volume of hydrated Ce 
ion being similar to that of hexagonal voids in the vermiculite 
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AUTHOR: _ Lebedev, Vth, Engineer 
TITLE: Some Peculiarities in Computing the water Head 


In Blocking Small Rivers 


PERIODICAL: ‘gee 4 melioratsiya, 1959, Nr 11, PP 56-57 
USSR 


ABSTRACT: ‘his short article deals with some of the factors in- 
volved when blocking small rivers and streams with 
soil and brush. In particular the author treats the 
behavior of the head of water above the dam as it 
reaches a certain eritical depth and rate of flow, 
at which point further increasing the height of the 
earth dam becomes impossible. An expression for this 
. eritical depth is presented, and the phenomenon is 
illustrated (Fig 1, 2). The process of increasing 
the depth of water above the dam, thereby decreasing 
the rate of flow of water over the dam and increasing 
the volume of water diverted through the draining 
equipment, is priefly described, and an expression for 
: this increase in the depth of the current (Fig 2) is 
Card 1/2 presented. the decrease in the rate of flow over the 
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the Water Head in Blocking 


dam permits raising it to the point where the flow 
of water is entirely diverted. 
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= S/796/62/000/003/017/019 
AUTHORS: Lebedev, V.N., Salatskaya, M.I. 
TITLE: A scintillation counter for ultrahigh-speed nucleons. 


- SOURCE: Moscow. Inzhenernofizicheskiy institut. Pribory i metody analiza 
izlucheniy. no.3. 1962, 164-180. 


TEXT: Many of the most highly sensitive and highly resolving detectors of © 
ultrahigh-speed neutrons are made of scintillation plastics which register the neut- 
rons by recoil protons. A shortcoming of such detectors is their sensitivity to y- 


S-  xadiation, which renders them incapable of neutron and y-component separation in 


the mixed radiation field of a synchrophasotron. The activation method may be 
usefully employed; for example, G*° will be transformed into radioactive Gllyia 
the C/“(n,2n)C11 reaction, if the impinging neutrons exceed a threshold energy | 
level (E,,,=20.6 mev), whereas its sensitivity to y-radiation is appreciably smaller 
(integral cross-section two orders of magnitude smaller than for neutron reaction). 
The relatively Jow sensitivity of the C detector has stimulated several attempts to 
to improve it (brief survey provided). The objective of the present project is the 
development of a more sensitive device which affords a higher effectiveness of 
G1l-decay- positron registration than those described in the literature. Description 
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of counter: The activity sensor utilized utilized is one of various p-terphenyl-based 
liquid scintillators housed in a light-tight 1,000-m£ metallic container. Liquid 
luminophores permit changing the scintillator without removing the photomultiplier 
(PhM) voltage or disturbing the optical contacts. The diam of the cavity is 110 mm, 
the inter-photocathode distance is 105 mm (cross-section shown). The PhM is 
ducted directly into the scintillator to avoid the (appx. 50%) losses usually associ- 
ated with glass or plexiglas windows. Details of the container, including the light- 
retaining drainage and filling valves for the liquiu scintillator and the external steel 
and Pb shield, are set forth, and the effectiveness of the shielding is illustrated by 
‘tabulated background data. A block diagram depicts the equipment for the registra- 
tion of the C11l-decay-positron pulses. he light flashes within the scintillator are 
picked up by two coincident ®3Y-29 (FEU-29) PhM's. The pulses are taken off the 
1,000-ohm anode load and enter a cathode repeater matched to a coaxial cable whereby 
the pulses enter the counter. The counter circuitry, comprising the coincidence- 
separation block (resolution time 10-° sec, sensitivity 0.2 v), the discriminator, the 
scaler, the logarithmic intensimeter, and the mean-counting-rate meter, is descri- 
bed and depicted. Maximum counting rate: 10 pulses/sec. Stable operation is. 
achieved within 30 min. Maximum variations in counting effectiveness during con- 
tinuous operation did not exceed + 5%; the deviation of the effectiveness from the 
nominal value could at all times be verified by means of an auxiliary radioactive 
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-> source with an accuracy of +5%. The recording equipment is described and 

- depicted photographically. Experimental data: The counting effectiveness of p- 

_ terphenyl in toluene was determined on the neutron beam of the synchrocyclotron . 
of the Laboratory of Nuclear Problems under simultaneous irradiation of C cylin- 
ders, the activation of which served as a measure of the neutron flux. An effective- 
"ness of 51% was measured and verified to within 5% by means of a Co® control 

- source. The activation of the scintillator was determined either by the recorced 
decay curve of the C1l and by its extrapolation to the end of the irradiation, or by 
the integral count over some time t. The latter is analytically found to be more 
i sensitive. The use of neutron fluxes near the sensitivity-threshold value of the 

counter is advisable. The automatic-recording method, for fluxes above 5 neutrons / 

cm“ -+sec is no less accurate than the integral-count method, but is incomparably 
more convenient. An optimal measurement time exists; beyond a limiting duration 
the rapid decay permits the background fluctuations to adduce a disturbingly large 
_evror contribution; an analytical expression is derived and graphed to determine 

the optimal measurement time in terms of the background intensity and the number 

cf atoms decaying per unit time. The optimal time is found to decrease and the 
error to increase with increasing relative background intensity. The comparative 
evaluation of the effectiveness of several scintillators concludes with the selection 

of p-terphenyl in toluene, which is also little subject to aging under month-long 
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g/089/62/'013/005/004/012 


27, 45° B102/B104 

au, 6750 

AUTHORS; Zolin, L. Se, Lebedev, Ve Ney» Salatskaya, M. I. 
—_—— 

TITLE: Use of nuclear emulsion of type A (K) for individual fast- 


neutron dosimetry 
PEKIODICAL: Atomnaya energiya, V-» 13, NO» dy 1962, 467-471 


TEXT: Ketype nuclear emulsions 20p thick on triacetate backing designed ‘i 
for recording protons of 0.3-150 Mev were used to check 0.15-15-Mev 

neutron doses. An individual method was devised using a system of 13 
‘layers: cellulose cardboard (58), Al(83); triacetate film a 

Al (27.7); black cellulose paper (13.3); emulsion backing 17.2); emulsion 
(6.9); triacetate filn (17.2); black cellulose paper (13.3); Al (2767)3 
triacetate film (34.4); Al (83), and cellulose cardboard (58). The data 


in the brackets are the layer thicknesses in ng/om*. On each side the 
emulsion is covered by 6 layers, arranged symmetrically, the arrangement 
being so chosen that the dependence of the number of tracks in the 
emulsion on the neutron energy is analogous to the dose absorbed in the 
no tissue. This was checked by determining the contribution of 
Card 1/3 
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Use of nuclear emulsion of type ... | B102/B104 


each layer to the total number of tracks. A comparison of the dose 
curves as calculated shows that in the case of perpendicular irradiation, 
and for BA? 3 Mev, the curve of the layer packet lies higher. The 


calculations were verified experimentally with monochromatic neutrons 
(2.5, 3.6, and 14 Mev). It was found that in the, case of perpendicular 
neutron irradiation the number N of tracks per cm° of emulsion is equal 
to the calculated number within the error limit. In the case of parallel 
irradiation N is by 50% smaller than with perpendicular irradiation. If 
a rotating packet of layers is irradiated, then N is 25% smaller than 
with perpendicular irradiation; in this case K(E, ) agrees with the dose 


curve of biological tissue to within + 15%. The dose D(in rad) is 


calculated according to D=AN where A=(1.1140.08)+ 107 rad/mrek-em™*, The 
photoemulsions were treated according to the NIKFI standards, the films 
were scanned with an “EW-3 (MBI-3) microscope (950x). The nuclear 
emulsion was rendered sensitive to thermal neutrons by the presence of 
nitrogen; w'4(n,p)c'4 has a o=1.75 b which decreases as a 1/? with 
increasing B,. At 200 kev o=1.5 mb and En 0-56 Mev. Hence this method 
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f-background becomes important only at doseg above 5 pr, At high 
i )» 


Sensitive an emulsion to (recoil) Protons. The K-type emulsion in the 
"correction packet" proves to be rather reliable (root-mean-square error 
in the determination of the monthly admissible dose +20%) and allows 
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AUTHOR: Lebedev, V. N. 


ray nets ee 


aera ness FecevD AAT x , é 
‘TITLE: Applicability of the method of paired light pulses is extended over the 
investigation of photomultiplier time characteristics 


SOURCE: Pribory* itekhnika eksperimenta, no. 2, 1964, 133-135 


TOPIC TAGS: photomultiplier, photomultiplier time resolution, FEU-33 
photomultiplier, FEU-36 photomultiplier, paired light pulse method 


. ABSTRACT: Paired~light-pulse methods used heretofore were inapplicable in 
cases of time difference below 10 nanosec between the pulses. The modification, 
suggested in this article permits measuring the time resolution of photomulti- 
pliers below 10 nsec. Instead of 2 pulsed-light sources, one source —a 
hydrogea flashlamp — is used; the photomultiplier receives one direct (attenuated) 
pulse and one reflected froma mirror. The anode-current shapes of FEU-36 
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SOURCE: Kosmi cheskiye issledovantya, ve 2, now 1, 1964, 46-50 
artifictal satellite, artificial satellite orbit, artificial satellite 


i TOPIC TAGS 
solar sail, space flight, Interplanetary flight 


, helfocentric orbit, 
es of the solar sall for space a 
London (ARS Journal, 2, 198, 1960) . 


he most effective use of the solar sail requires in- 
those proposed so far This paper: : 


| apstRACT: Analysts of studies of the posstbi litt 
| flight made by Tsu (ARS Journal, ©, 422, 1959), 
"and others indicates that t 


vestigation of other types of trajectories than 
considers the problem of finding the most effective means for flight from the 
the orbits of other planets of the solar system. The key para- 
relative to the sun's rayse It is assumed that 
bits are circular and coplanar. It is assumed further that the 
is small tn comparison with solar pressure. This 

In maximum principle, reduces to the boundary i 


1 equations which are solved on an electronic | 


‘ 
1 


‘the planetary or 
. resistance of the cosmic medium 
_ t problem, applying the Le S$. Pontryag 
‘problem as a system of 8 differentia 
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-computer; selection of the lacking initial conditions is accomp| ished by Newton's 
method. The results show that by means of a solar sail it is possible to make 
flights from an artifictal earth satellite orbit to artificial satellite orbits 
‘of other planets without expenditure of fuel, since the propulsion of a spaceship 
with a solar sail ts also feasible in the gravitational fleld of a planet. The 2 
_humber of years required for flight to the orbits of other planets with a solar 
isall Is: Mercury ~~ 0.53, Jupiter -~ 6.6, Saturn -- 17, Uranus == 49, Neptune == | 
_ +96 and Pluto -= 145. For flight to Mars the following ratios apply (acceleration | 
tin mm/sec2/time in days): 1/405, 2/405, 3/286, 4/264, 5/248. "The authors thank | 
‘Ne N. Molseyev for useful advice and discussion of the results of the work’. he 
— Orige arte has: 11 formulas and 5 figures. as 
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on 4 
SOURGE: 
“TOPIC TAGS: relative biological effecti 

ABSTRACT: A new instrument is described which is intended for measuring the 

* relative biological effectiveness of radiation (RBE) as defined by the International 
Commission on Protection from Radioactive Radiations. Two tissue-equivalent 

ionization chambers are placed in the field being explored. One chamber receives 

a high voltage sufficient for its operation under saturation conditions. The high 

voltage for the cther chamber is so selected that its ion collection is a linear 


' function of RBE. A 3-stage electrometric amplifier ig connected to each 
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er. ‘The output scale cf the saturated- chamber electrometer is graduated © 
in rads. RBE isa gingle-valued function of the ratio of currents of the two 
chambers. Hence, 2 simple discrete division circuit with 20 miniature relays 


and a pointer-type instrument is used for measuring RBZ. 
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data derived from observation of personnel operating 


“TITLE: Clinical and dosimetric. 
its of dosimetric wonitoring from 


a 10-Gev OLYAI synchrophasotron (Analysis of resu. 
1956—1962) -: } : 


SOURCE: Gigiyena truda i professional 'nyye zgabolevaniya, no. 4, 1966, 9-14 


TOPIC TAGS: radiation effect, industrial hygiene, medical examination, systole, 


diastole, bradycardia 


-. ABSTRACT: Workers operating a 10-Gev synchrophasotron at the high-energy laboratory 
- of the Joint Institute of Nuclear Research in the period of 1955—1962 were examined, 
-\and clinical test results were: correlated with data derived from Hosimetric_moni- 
‘toring. Levels of influence of x-rays, gamma radiation, beta radiation, and fast 
neutron radiation (the latter in the energy range of 0.5—-200 Mev) were determined 
by various methods. Workers were divided into three groups according to the kind 
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n to which they had been habitually exposed. It was found that 

ople directly {nvolved in the operation and repair . 

” of the synchrophasotron, ing of linear accelerators, etC-s received doses 

_ from 2—3 rem (the maximum permissible dose was set at 5 rem/yr). The gecond group, 
consisting of physicists and engineers conducting the experiments, together with ; 

the same amounts of radiation. The third 


technicians and mechanics, received about 
janitors &xp 


group, auxiliary personnel such as electricians and 
han 0.5 rem/yr+ Two hundred an 


“only ’ ccasionally, averaged less t 
- (all groups) were given thorough physical examinations in the course of the 8-yr 
observation period. | Eighty- e subjects were 
40, and 67% had periods of service from 4—10 yr. Two hundre 
jects were given the game tests. The following functional shifts, 
© physiological norms, were noted in the e 1) Seventeen percent 
of the experimental group had a systolic pressure of 100 mm or lower; as compared 
with 5% of the controls, and 35% had a systolic pressure of 105 mm or lower, as 
decreased in the experl 


against 21% of the controls. 2) piastolic pressure was also 
mental group, but to a ure in the experimental group 


lesser extent. 3) Pulse press 
averaged 40.6 mm as against 44 mm in the controls. 4) In the experimental grOUPs 
_ tonus of blood vessels in the lower ex hat decreased. 5) Brady- 
' eardia was noted in 45% of the experimental group as compared with 28% of the con- | 
trois. It must be noted that these variations did not. hinder work capacity OF = 
seriously detract from the overall health of the subjects inv tigated. Orig. arte 
ag = (J 


has: 2 figures and'i table. 
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TITLE: Production of heavy gauge pipes from headless ingots 


SOURCE: Kuznechno-shtampovochnoye proizvodstvo, no. 6, 1965, 7-10 


' OPIC TAGS: steel, industry, metal broaching, headless ingot, shrinkage head, 
pipe manufacture ¢ 
ABSTRACT: Present methods of heavy gauge pipe rolling are uneconomical. The 
pipes are rolled on pilger mills from special blanks which are forged from an 
_ordinary ingot. 17-20% of the metal is wasted in the shrinkage head. Since the 
“central pant of the ingot dg-full of defects, pores, 6tc+s 2 mathod was developed 


“at the-Volgog rad. factory for: making heavy. _gauje pipes from headless. ingots by =| 
_ proaching. The ingots are Froached on a vertical press and then drawn in rings ~~: 
“on a horizontal press. There is a 17-28% savings in metal through reduction of |: 
the ingot weight in comparison with usual methods. Machine time per forging is . 
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reduced by a factor of approximately 10. Headless ingots have the following 


advantages when compared with ordinary ingots which have shrinkage heads: 

1) A dense macrostructure; 2) The absence of highly developed chemical non- 
wniformities and liquation defects in the ingot; 3) A smaller number and more 
even distribution of nonmetallic inclusions. The manufacture of pipe forgings 
by the broaching and drawing method is highly productive and economically 
feasible. Blanks made from headless ingots ara completely satisfactory with 
respect to macrostructure, metal purity and mechanical properties for making 
heavy gauge pipes. Orig. art. has: 5 figures, 3 tables. 
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